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WHAT IS SUPERFUND?

· ESTABLISHED BY CONGRESS IN 1980

· OFFICIALLY KNOWN AS THE COMPREHENSIVE
ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY
ACT (CERCLA)

· REAUTHORIZED IN 1986 BY THE SUPERFUND AMENDMENTS
mmmm mmmm

AND REAUTHORIZATION ACT (SARA)

· ALLOWS THE FEDERAL GOVERNMENT TO RESPOND DIRECTLY
TO RELEASES, OR THREATENED RELEASES, OF HAZARDOUS
SUBSTANCES THAT MAY ENDANGER PUBLIC HEALTH OR THE
ENVIRONMENT

· SUPERFUND IS ACTUALLY A TRUST FUND

· FUNDED BY TAXES

CLB - 2
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HOW DOES SUPERFUND WORK?

· BASED UPON DISCOVERY OF POTENTIALLY HAZARDOUS MATERIALS
INCIDENT

· ROUTINEREPORTING

· CITIZENCOMPLAINTS

· INSPECTIONS

· IF THE SITE POSES AN IMMINENT DANGER EMERGENCY ACTIONS ARE
TAKEN

· REMOVALMATERIALS

° RELOCATERESIDENTS,etc.

· FOR NON-EMERGENCY SITUATION, OR AFTER EMERGENCY ACTIONS
ARE COMPLETE, THE SITE ENTERS THE SUPERFUND "PROCESS"
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THE SUPERFUND PROCESS

PRELIMINARY SiTE . HAZARD '* USTING ON THE '

ASSESSMENT INSPECTION RANKING NATIONAL PRIORITIES /

· ,, SYS'IrEM , LIST (NPL). j i i

REMEDIAL _' RECORD OF 'REMEDIAL OPERATIONSREMEDIAL

tNVESTIGATIONI ' DECISION DESIGN _'_ AC'I'ION ANDFEASIBILITY STUDY ' (ROD) . · MAINTENANCE
l, , - - .- _ .... - . ¢'

. CALTECH IS IN COMPLIANCEWITH CERCLA AT THIS TIME

* COMPLETED .
· ·

*" IN PROCESS
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' ' SUPERFUND PROGRAM FACTS*

· HOW MANY SITES?

· 696 SITES IN STUDY OR DESIGN PHASE

· 374 SITES IN CLEAN-UP PHASE

· 109 SITES HAD CLEAN-UP COMPLETED

* BASED ON 1992 DATA FROM THE TAUBMAN CENTER AT
HARVARD UNIVERSITY, AND CORPORA TION AND THE GAO

CLB - 5
8/3/99



JI3L
, , OVERVIEW OF JPL

SUPERFUND KEY EVENTS

MID80'S PASADENA WELLS SEE LEVELS OF VOLATILE ORGANIC COMPOUNDS
(VOC)

12/90 JPL/NASA INSTALL VOC REMOVAL SYSTEM FOR 4 PASADENA WELLS
KNOWN TO BE THREATENED .'

- Public Protected from Volatile Organics

1990 EXPANDED SITE INSPECTION IS COMPLETED

- 7 WELLS INSTALLED

10/14/92 JPL LISTED ON NATIONAL PRIORITIES LIST

12/92 WELLS #8 THROUGH #11 COMPLETED

6/93 FIRST SERIES OF DOCUMENTS SUBMITTED TO AGENCIES

11/98 REMEDIAL INVESTIGATION FOR GROUNDWATER NEARING
COMPLETION

CLB - 6
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' JPL CERCLA PROJECT
"OPERABLE UNITS"

· AN OPERABLE UNIT IS A PORTION OF A GIVEN PROJECT THAT
CAN BE DEALT WITH AS A DISCRETE UNIT OF THE ENTIRE
SITE

· JPL HAS BEEN BROKEN DOWN INTO THREE (3) OPERABLE
UNITS

· OU-I: ON-SITEGROUNDWATER

· OU-2: ON-SITEPOTENTIALSOURCES(PITS,DRYWELLS)

· OU-3: OFF-SITEGROUNDWATER

CLB - 7
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, MAP - LOCATIONS OF JPL GROUNDWATER MONITORING WELLS AND NEARBY

MUNICIPAL PRODUCTION WELLS FIGURE 2-1
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· OPERABLE UNIT #1 APPROACH

· INSTALL A TOTAL OF 16 GROUNDWATER MONITORING WELLS ON-SITE
AND IN THE ARROYO

· WELLS ARE CAPABLE OF MONITORINGBOTH HORIZONTALAND VERTICAL
EXTENT OF CONTAMINATION

· SAMPLE ALL WELLS IN WET AND DRY SEASONS FOR CONTAMINANTS

· VOCs AND OTHERS

· DEVELOP 3-D UNDERSTANDING OF CONTAMINANT DISTRIBUTION

· SUPPLEMENT WITH COMPUTER MODELING

· EVALUATE ALTERNATIVES FOR REMEDIAL ACTION NEEDED (IF ANY)

CLB - 9
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· OPERABLE UNIT #2 APPROACH

· PERFORM SOIL VAPOR ANALYSES AT IDENTIFIED DRY WELL
LOCATIONS

· ANALYZE FORVOCs

· SAMPLE SOIL AT 24 LOCATIONS FOR NON-VOLATILE CONTAMINATION

(METALS, etc.)

· INSTALL NESTED SOIL VAPOR WELLS AT THE SOIL SAMPLE
LOCATIONS

· HELPSTO DETERMINEVERTICALDISTRIBUTIONOF SOILVAPORS

· DEVELOP 3-D UNDERSTANDING OF SOIL VAPOR AND SOIL
CONTAMINATION

· EVALUATE REMEDIAL ALTERNATIVES REQUIRED (IF ANY)

CLB - 10
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OPERABLE UNIT #3 APPROACH

· INSTALL FIVE (5) WELLS IN ALTADENA AND PASADENA

· WELLS ARE CAPABLE OF MONITORINGBOTH HORIZONTALAND
VERTICAL EXTENTOF CONTAMINATION

· SAMPLE ALL WELLS IN WET AND DRY SEASONS FOR
CONTAMINANTS

· VOCs AND OTHERS

· DEVELOP 3-D UNDERSTANDING OF CONTAMINANT
DISTRIBUTION

· SUPPLEMENTWITHCOMPUTERMODELING

° EVALUATE ALTERNATIVES FOR REMEDIAL ACTIONS (IF ANY)

CLB - 11
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COMMUNITY RELATIONS
PREPARATIONS IN OU-3

· PROJECT WORKING GROUP DEVELOPED A FACT SHEET FOR GENERAL
AREA RESIDENTS THAT EXPLAINED THE OVERALL PROGRAM

· JPL PUBLIC SERVICES OFFICE (PSO) DEVELOPED A SPECIFIC LETTER
FOR AREA RESIDENTS DIRECTLY AFFECTED BY THE WELL
CONSTRUCTION

° WAS HAND DELIVEREDBY PSO

· MET WITH ALTADENA RESIDENTS TO ALLAY POSSIBLE CONCERNS

· MET WITH CITY OF PASADENA WATER AND POWER OFFICIALS TO
ALLAY CONCERNS REGARDING WELL PLACEMENT ON PASADENA
PROPERTY

CLB - 12
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' NEXT STEPS

· SUPERFUND PROCESS CALLS FOR DETERMINING FEASIBILITY
OF VARIOUS REMEDIES

· JPL IS LOOKING AT SEVERAL POSSIBILITIES BY RUNNING
PILOT PLANT STUDIES AND STUDYING FULL-SCALE
OPERATIONS:

· ION EXCHANGE FOR PERCHLORATE

· CARBON/AIR STRIPPING FOR VOC'S

· VACUUM EXTRACTION ON SOILS FOR VOC'S

CLB- 16
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ION EXCHANGE TECHNOLOGY

· USES SPECIAL RESIN WHICH REMOVES PERCHLORATE FROM
WATER

· RESIN CAN BE REGENERATED WITH BRINE FOR CONTINUED
USE

· REGENERATE BRINE CAN BE TREATED TO REMOVE
PERCHLORATE BEFORE DISPOSAL

° JPL IS WORKING TO MINIMIZE THIS

· WATER QUALITY OF FINAL PRODUCT IS DRINKING WATER
QUALITY

CLB - 17
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CARBON/AIR STRIPPING FOR VOCs

· BOTH ARE WELL KNOWN TECHNOLOGIES

· BOTH USED BY LOCAL WATER PURVEYORS

· CARBON USES ACTIVATED CARBON TO REMOVE VOCs

· SIMILAR PRINCIPLE TO HOME FILTERS, ONLY LARGER SCALE

· AIR STRIPPING

· BREAKS SOLVENT CONTAINING WATER INTO A FINE SPRAY

· THESE FINE PARTICLES OF WATER ARE DIRECTED THROUGH TURBULENT
AIR FLOW

· AIR FLOW CAUSES THE SOLVENTS TO EVAPORATE INTO THE AIR

· - THIS AIR IS THEN FILTERED TO REMOVE THE SOLVENTS

· THE SOLVENT-FREE WATER EXITS THE SYSTEM

CLB - 18
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SOIL VAPOR EXTRACTION

° SMALL SPACES BETWEEN SOIL PARTICLES ARE FILLED
WITH AIR ABOVE THE WATER TABLE

· VOC'S EVAPORATE AND FILL THESE AIR SPACES WITH
VOC VAPOR

· VACUUM EXTRACTION USES A WELL AND A VACUUM
PUMP TO PULL THESE VAPORS OUT OF THE SOIL

· VOCs IN THIS AIR STREAM ARE DIRECTED TO A SYSTEM
TO REMOVE THE VOC FROM THE AIR

CLB - 19
8/3/99
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a c'aslnq with a dlarnc'tcr 5cvcr;,Jmc'hcs smalJcr

than thc clrrll hole rs Iow,:rcdd.wn Thccasing
usu;dj,, hud,: ,', ctthcr p,,I)'.m)l _.hJorldc_PVC)

C L E A N U P or steelpil'< scgmcnts,wbch arc ['lttcd ttghdy
together or wckIed mto a singlepieceasthc),'are

Jet Propulsion Laboratory Information Sheet August 1996 lowered.

Obviously, the ground water needs a way to get

into the well casing, so there is usually a screened
interval at the bottom of the well These well

Study of the water and soil beneath the surface Ground-Water screens are often made of wire-wrapped stainless
is nearly always required as part of the remedial Weld stee[ or perforated PVC pipe.
investigation/feasibility study phase of a Super- TheJPt ground-

watersampling As the well is constructed, coarse sand is placedfund cleanup project. Therefore, in many cases, wellsare be-
some son of drill- tweenafew around and slightly above the screened interval

JINVESTII]ATION hundredanda toallowgroundwatertoflowfreelyintotheTelI
S u b s u r f a c ·ing into the soil or thousandfeet

hed'i'ockisneeded, deep. screen. Bentonite is placedon top of the sand to
isolate the screened interval from the rest of the

Drilling might be
done for several _ trafficaox drill hole. Bentonite is a naturallyoccurring clay

mineral that expands when wet. Ks the bentonite
reasons. It is often the only way to take samples _ weftOo ts put into place, water is added, creating an im-

of the subsurface, which can be analyzed for con- Suaace permeable seal above the sand.
tamination in a laboratory. Or, it might be

required to construct wells that allow condnu- The remainder of the open space between the

ous samplingof the air and water found in the well casingand the wallsof the drill holeis filled
subsurface, withcementorgrouttopreventcave-ins.This

also serves to prevent any movement of water
This information sheet describes how water welb _rs*.o Hole vertically within the drill hole.
are constructed, or 'completed,' after drilling, ""J-_f'

Wall

and discusses some of the special features of the -- cement

ground-water monitoring welb installed as part or
Grout One of the most important pieces of informa-

of theJPL Superfund Project. The purpose of uon we get from sampling ground water in wells

these monitoring wells is to assess the nature and is simply the depth of the water table. As water
extent ofground-water contamination and pro- Welt

oang enters the well through the well screen, it rises

vide data that will help in designing a process for up into the well to a level related to the height of
controlling and cleaning up any contamination, the water table. When water-level data for a

· _ number of different

Wells for obtaining ground water from subsur. ._ wells are evaluated, Ground Water[
--aentonite we can determine SAMPLINgface aquifers can be ofman,.' different types. . ' seat the ground,wo_cr I

ranging from small, hand-dug pits to large, :?,5" gradient, the direc-

deeply, drilled, casing-lined ,,,.'ellsused lbr city, : .. ',. uon in which thc ground water is flowing This

water supplies. , helps to determine where an,,' contamination

W a t e r W e I I The wells tn- : ' '.'::. may haveoriginally come from and whereit may

CONSTRUj_rjO _ stalled for the -- Coa,xe_ana tx' flowing
JPL project .irc

generally I_c- _,_,.Itcrs,unplcs ,irc also takcu h'om each well

l¥.'ccn .Ih.'x_hunchcd and .t t}lotls,li'ld Icct dc'ell, and scm h)a labor;llory lot dcl.uk'd chemical
and Irom h,ur hi ,,iXlntht'5 itl dl.llllt'lcr whorl .ln;iJ,.,;i3 Fhc Envlrcmmt.nklJ ProIc,,.IIOII Agency

coml,k, lc,{ [ Il.ts outhncd strict proL.cdurc.-, k,r Iht t.lkmg.
- S_tt,ened Ir, nsporllng, arid ;In;ll,,'sls OI Iht'sC 'i,llllJ'_Jc'S Jrl

NI_*,I flh'tJt't'r! 'r, ulfhJ 'd,.flt I ,,t_ {! t:_. ,,,IU,lltb. It',l h,h.rv.d
.iddlll,..,ll. I/Icrc ;Irc al._o dOt.Hied [_roccdul'c3 loc

in .i li'hlllncr .slmd._r It) Iht' well ..i}iog.'n

I
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INFORMATIONTraffic8ox

:r.;:Hff:ng [he quah:y and rchabhty of Iht data ob. [ _ WellCao For information on thefamed from each sample Surface

enwronmental cleanup

Multiport Well effort at JPL, and for

Thc ground-water momtormg wells installedfor The specially 0;,7 n ' '. * ideas on how you can

the JPL Superfund Projectare of a special design designed t,,,__ '."

multiport wells q _,' '"_'_ Drill Hole become involved, pleasethatallows sampling at multiple levelsbelowthe for the JPL aD o contact:
water table. This is necessary because different Superfund :'*_'

types of contaminants behave in different ways. Projectenable Well· _ Casingsampling of o Public Services Office
For example, someliquid contaminants floaton groundwater
waterand therefore would be found on top of the at severallevels Inner JetPropulsionLaboratory,

below the wa- ._ o.: °' _ Multiport 186-113
water table. Other liquids ter table. /_s = *o Casing
are denserthan waterand %?' 4800OakGroveDrive

M u I t i p o r t sink downward through Water Pasadena,CaliforniaTable

W E a L S thegroundwaterover g,,og,aos9

time. Tel:(818)354-0112

The special multipon wells used in theJPL

project have up to five screenedintervals, ap- MuitiPle Forcopiesof other docu-
proximately evenly spaced from just below the WeltSampling mentsrelatedto the
topof the water table to the bottom of the well, a.d Screened

Measuring Intervals Superfundcleanup,check
near the bedrock. Each screened interval is iso- Porn

fated from the others by a specially designed inner these localpublicinforma-

casing fitted with both sampling pons and mca- tion repositories:

suring ports for each screened interval. Sampling

ports allow the collection of water samples; AJtadenaPublicLibrary

measuring ports are used to collect other informa- The following local contacts represent agencies 600 E.MariposaSt.

tion (e.g., temperature), involved in the Superfund process: Altadena

Sampling is done with aspecialtool that is Iow- * Jun Bishop LaCafiada-Flintridge

ered down the inner multiport casing. This tool L.A. Regional Water Quality Control Board PublicLibrary

connectsto an individual port and allows pump- (RWQCB) 4545w. OakwoodAve.

lng or sampling of only one screenedinterval at a 101 Centre PlazaDrive LaCafiada-Flintridge

time. This way. only water from that particular Monterey Park, _N ;iC'i_ I

depth is sampled. California 91754 PasadenaCentralLibrary

Each time one of the multiport wells is sampled, (213) 266-7538 280E.WalnutSt.
Pasadena

data are obtained from the different levels below * Debbie Lowe
the water table. This allows more precise defini-

U.S. Environmental Protection Agency (EPA),
tion of the vertical extent of contamination w_thin

Region IX
the ground-water aquifer. 75 Hawthorne Street. M/5 H-9-[

These detailed data wql be used to develop an San Francisco, California 94105

accurate, three-dimensional picture of ground wa- (415) 744-2206

ter in and around JPL. In turn, this enhanced

tmdcrst.mdmg of our grotuld w:ucr wall be used · Penny' Nakashima

to &sign a[_prol)rl;uc ways [o deal wUh ground- Calitornia EPA, Ocparlmcnl ol l'c)xlc
5ubshinccs Con;rol [[) I'5C) Nal,onal,_etonaul,cs_no

WilJC r ',,.O[I[.lIll lll;.lJ IO1] So,lee Aom,n,slrat_on

0 JJ N (_r;mdvlcw ..\venue JetPmouJs,ont.,motam_
C,ihlOtrl*_ Iilsplule OI J'_Ctll_OIogY

Glcnd.fic.C;tJlJorflhl t) J20l Pas de, a Ca,, om,e

(818) 551-2881 J_ o.,:ma_3 8,o6



quite packtogetherttghtly,therebyforming thc

pt}rCS This 5cCIllltlqJ? sm,djamolffl[ Ol' opcrl 5['LIL'C

ts where most ,.rater _sstored m thc subsurface

Soil poresalone,however,do notnccessarfiymake
Jet Propulsion LaboratoryInformationSheet August 1996

for a good water-bearing material.It is important

that thc opcnspaces in the rockor soil becon-

nectedto each other. This property is called

The water in the ground beneath our feet is a valu- permeability.In a permeable substance, water can

able resourcethat we often take for granted. In fact, easilyflow from one open space to the next. For ex-

ground water servesas an important sourceof ample, a sponge is very porous and permeable,

potable water for many communities in our area, in- thus lots of water can flowthrough it easily.^ uy-
cluding Pasadena, La

GROUNDWATE[I rofoamcoffeecupisalsoveryporous,thatis.it

I _rAOfi i Ca_da-Flimridge,sierraMadre,Altadena,SanMarino, containslotsofair space,yetfortunately,it is notAlhambra.and Arcadia.This in- IS A ItALUIBIf ,¢_,pe=,_,_.

formationsheet introduces

some of the important concepts in ground-waterhy- RESOURCEFOR Water in the subsurface canbe found either as
drologyby exploring how ground water moves

through the subsurface. MANYOFTHE, soil moisture, where the pore space is onlypartially
: filledwith water, or as ground water, where soil

Contrary to popular belief,water does not often I]OMMUNIllE_ pores are completelyfilledwith water. This latter

movein the subsurfacethroughunderground rivers part of the subsurfaceis referredto as the zoneof

or streams. Mostof the time, ground water is con- Ill THEdpt saturation.A body of rock or

finedto the verysmallamountsofopenspacefound soilthat is porous,perme-

in rock and soil. Sometimes this open space is caused ARB able, and contains ground W a t e r

by,fractureswithin solid rocksuch as granite, but water is calledan aquifer. T A B t v.
usually it is simply the small amount of open space The top of the zone of satu-

betweenthe grains of gravel,sand, and silt that make ration is known as the watertable,and can rise

upthesoil. andfalldependingonhowmuchwaterisin

Theillustrationbelowshowswhatthisopenspace, the aquifer.

calledsoilpores,might look likein a typicalsoil. No- [n and around jPL. most of the ground water is

stored in loose sand and gravel,calledalluvium.

which has washed down from the San Gabriel

mountains north of the kaboratoo,. BecauseofSoil Pores

_ : '".' its relativelyhigh permeability and number ofGround water

isoften found pores, this alluvium makes a good aquifer Under-
in the pores. _nd 6rain_ '"

or openspace, lyingthc allt.vmm _ssohd. granite-like_bascmcnt"

withinsoil. rock that has very Iow porosity Thc thJc'kncssof
Sotl Pore'_

thc .llJuvmmon top of thc basement rockcan range

,llly",_,hL'l'Cfrom zero fcc( m Iht' rllott[ll,mlslo over

I000 Icctm some places ncarJPL



JPLWdterMovement r'_---"?_-'_"r? _ S Ulm£AF[JN U

MuchOtthe thatwashes Mo,,r,,,,,Sa"Cab"'l______._ INi'ORMATIONgroundwater down from
around]PL,s the SanGabr,el _"-"-x_... _,. ·

in ,)}hJVIum mountains. _ -..-__'

_ _ m ' : For reformation on the
env,ronmentalcleanup

Oak Grove Park _ JPL r/_"_ -_""_/

_'._,%_'"_'' :_ : ':_ i.._j_--iy"' -- nt ideasonhow youcan
'_:'_Q_!% '_ _ _ _'5 .... / _o_,jmentSaseme becomeinvolved,please

PublicServicesOffice
General
GroundWater ' *:-.:'r' =,,-'77 . . .': :::_..: ..:.. Alluvium: -, Fault JetPropulsionLaboratory,

"'i/._ ..:..: :'.'.... .% . .. . :..
4800OakGroveDrive

Thesketch above presentsa generalizedpicture of This example illustratessomeof the complex-i- Pasadena,California
91I09-8099

the alluvium, basement rock, and water table under- ties involved in understanding how ground

neath JPL. Drilling has water moves in the subsurface. Knowing the Tel: (818)3S4-0112

shown the depth o[ the MOVE_I !_NiJ depth of the water tabk, the characteristics'

water table to be between of the ground-water aquifer, and how water Forcopiesof other docu-

100 and 240 feet below moves through that aquifer are important mentsrelatedto the
Superfundcleanup,check

the ground surface, elements to consider in an environmental
theselocalpublicinforma-

Monitoring of water wells also indicates that this cleanup project, tion repositories:
depth varies greatly depending on the amount of

rainfall in the area, the amount of water in the Ar- The following local contacts represent agencies Altadena PublicLibrary

royo Seco, and the amount of ground-water involved in the $uperf.und process: 600E. MariposaSt.
Altadena

pumping. ·Jon Bishop

In addition to knowing the depth, extent, and be- L.A. Regional Water Quality Control Board LaCafiada-Flintridge

havior of the water table, it is important to (RWQCB) PublicLibrary

understand how ground water moves in the subsur- 10I Centre Plaza Drive 4545w. Oakwood Ave.

Monterey Park, A g e n c y[ LaCaAada.Flintridge

face. Surface water always flows downhill, or down C,alifomia 91754 [:§NUCT$! PasadenaCentralLibraryslope. However. ground water always flows downgra. (213) 266-7538

dicnt -- not necessarily in the same direction as the 280E.WalnutSt.

surface water flow. · Debbie Lowe Pasadena
NmS. Environmental Protccuon Agency (EPA),

For example, the land that jPL is built on generally Region IX

slopes to the south. Most of the time. ground water 75 Hawthorne Street, kt/S H-9-I

flows to the southeast, toward the Arroyo .'&.'co ;an Francisco, California o4 t05

(see thc dlustration) However, after periods of high (415) 744-2206

rainfall, the direction of ground water bcneathJPL · Penn)' Nakashima

reverses .md Ilows [o_,vardthe northwest Thzs California EPA, Dcpartmcnt of Toxic

OCt'llrS }N.'CilLISCSIrcilnl '.v.ilcr inllJlr;llln_ tit',',,,ri 5tihsl.lnc'cs COtlllmoJkDF<,__· ' N*JJlOfI_II'_O/OfttlcuJtC_ _J/_O

101 I N (..]r:lndvlcw.'4vt'title SoaceAum,n,.;tral,o,_
[hr,,uqh Ihc ,IHLIVIUIll Itl Ibc Arroyo ';cco crt'.ttc:i .I

. - Jet PtO!OOlaiOtl kaOofalo_Gk'nd.fie. Cddorm._Gl :Ol k'.l,,lOm,,J, hl_l,lule ol r_.Ltmo_ooy

sotm.'c o1'ground w;,icr tha_ reverses thc ,qrc,und- (HI,q) 551.2_1 PasaOena. Cahlotn,a

watergradient JPto ,3036:_m



oneIfiaccto ;mother,through_hch.vdr(do,t,%.lc.vch

Thc Sun provIdesmosl ..dIl c'cncrgy for moving
watcr around on E,uth 5,.darclurgysmkmgEart}

C L _ A N _ r stlri.,.t.' c.lu.',cs CvdpUr4[h,rl. '_}'lrth ptl(_ moisture
inlo Iht :umosphcrcTcnlpcralurcdlffi:rcnccs,also

Jet Propulsion Laboratorylnformadon.Sheet August 1996 caused by the Sun's un.

evenheating of our globe. W a t e

are largely responsible for r Iv,erat,ng nd.As,h, C Y C L E I
Viewed from space, Earth appears as a dark blue wind blows, moist air and

sphere, highlighted byenormous streaksof stark- clouds are moved through the atmosphere. The

white clouds. As a result, Earth is often referred to forceof gravity also plays a roleby movingsurface
as the 'blue planet,"or the 'water planet."The abun-
danceofwateron Earthis oneof thefeaturesthat ONLYA andundergroundwater backtowardthesea,

In the Southern Californiaarea, for example, water
make our p!a.net trulyunique i

W a 1: in thesolarsystem. SMAE evaporatesoverthePacificOceanandiscarried

PLANii overtheregionby prevailingwesterlywinds.Mois-Water on our planetis e&_ntial FRACTIONOF ture isadded to the system bya small amount of
to lifeand occurs ina number evaporation over land and largelyby plants through

of differentplaces.The oceans EARTHtgFRESH a process called transpiration.account for about 97.2 percent of all liquid water

on Earth; ice caps and glaciersaccount for about Asmoist air encounters the San Gabrielmountains,

2.14 percent; and the remainder isa combination WAfB IS, it is forced upward, causing the air to cool and lose

of surfacewater (0.009 percent), underground ; moisture. This results in either clouds forming

water (0.615 percent), and atmospheric moisture AVAILABLE1'0 along the mountain front, or, if there is enough {

(0.001percent), moisture,precipitationintheformofrainorsnow.

Sincemost of Earth's water is in the oceans, it is salty; HUMANS The result of this so-called topographiceffectis thatareas on the south side of the mountains, such as

onlya small amount of the world'ssupply of water is LaCafiadaand Pasadena, receivemore rain on ay-

freshwater. In addition, becausemuchof thisfresh cragsthan placesnorth of the mountains,such as
wateris"lockedup" in the icecaps,onlya verysmall Palmdale.

fraction is actually available to humans and is there-
fore a valuable environmental resource.

Local Hydrological _

The hydrological cycle _-._t'""" _ _ ) X / )· Precipitation -
as ,t occurs along the fOouds) n/..._"-_.t._-.._ 7-' '_ _ f____/_
Pacific coast of ( "r"<..__....%_ _ _"".4 /
Southern California. />"-'_?- ,-. _. _ '"1 2_-'_ .

Watergenerallyevap- F1 {...--_ __-----_--..---%,_,..__/'_'_ wind _
oratesovertheocean J J ** * . / x'"r(' -J _. "M,) _ . _ c,,_ _./iscarried * .**'*_.U- , : -"V * / /
eastward over the *_/_';(/_"_ .-. _ .....--'t_ ./_-0.___

J__ _ % --_ % -"---¢-0.'-.'_--,_..._L,_,iagq ?'r_'e,to, 'l r ,,,o,o,o,j. _"7 _"%--. _ % L._. % '_ _ _ J-'._la.- LJ _ ees._ I I (O(ean)



SUPZRFUND
INFORMATION

As prc'cq_,tauonfailson our mountains, one of through precipitation,and then flows from thc

threethingsoccursto thewater:it infihratesinto landbackinto theoceaneitherassurfacerunoff _:orreformationonthe

thc groundandbecomespartof theground-water m r,vcrsandstreamsor groundwater Exam- environmentalcleanup i

system;it flowsacrossthegroundsurfaceasrunoff iningtheprocessin more effortat]PL,andfor J
andbecomespart of thesurl'ace-watersystem;or it detailwill revealmany

is temporarily stored either as ice and snow or in G r o u n d different waysin which ideason howyoucan

puddles and ponds. W A T v.il water movesabout on becomeinvolved,please

Earth. Ageneral under- contact:

standing of the hydrologicalcyclecan lead to a

Surface-water runoff accounts for only about better overall understanding of one of our most PublicServicesOffice
Jet Propulsion Laboratory,

1percent of the total volumeof water moved from precious resources -- fresh, clean water.
186-113

the[andbackto theoceanep-

S u r f a c e I cry yearbygravity.Becauseof 480oOakGroveDrive

W A T. E il I our particuhrclimatein The followinglocalcontactsrepresentagencies Pasadena.California
SouthernCalifornia,many involvedin theSuperfundprocess: 91109-8099

surfaceriversandstreamsflowonly duringand Tel:(818)354-0112
shortlyaftertherainyseason.Duringparticularly ·Jon Bishop
wet years, however, tremendous amounts of water L.A.RegionalWater QualityControl Board
flowout of the mountains back toward the sea. (RWQCB) For copiesof otherdocu-

101 Centre Plaza Drive menurelatedtothe

MontereyPark, A g e n c y i 5uperfund cleanup,check

Water thatdoesnot flowassurfacewaterinfil- California91754 uOIlTACTSI these local public informa-tratesdownwardinto thesubsurfaceto form (213)266-7538 : tionrepositories:

groundwater. Ground water, likesurfacewater, · DabbleLowe AltadenaPublicLibrary

eventuallycompletes the hydrologicalcycleby U.S. Environmental ProtectionAgency(EPA), 600E.MariposaSt.
flowingbacktowardtheseawhereit canagain RegionIX Altadena
evaporateback into the atmosphere. Sinceground 75 Hawthorne Street,M/SH-9-1

La Cafiada-Flintridge
watergenerally flowsmuch more slowly thansur- San Francisco,California94105

facewater, ground-water systems often require (415) 744-2206 PublicLibrary

morecarefulstudythansurfaceriverandstream 4545W.OakwoodAve.

systems. · Penny Nakashima LaCafiada-Flintridge

In thissimpleexampleof thehydrologicalcycle, CaliforniaEPA,Departmentof Toxic PasadenaCentral Library
SubstancesControl(DTSC)

watermovesfrom theoceansto theatmosphereby 280E.Walnutst.
1011 N. Grandview Avenue

evaporation, from the atmosphere to the land Glendale, California91201 Pasadena

(818) 55t-288t

National Aetonauflcs anO

SoaceA_T_lniStratlo(_

Jet ProDulSlOn LaJootJlfOl"y
CahlOtn,n Insfltule Ot Tecnno_o_y
Pasaoena. Cah tOt,'lla

JPL O. 13036. t 8Y96



cornroscd ui sand, sdt, and clay nttllcr:ds tn ','al"yln

prc_port,ons,andis dc-
nvcd from thc ph}'s<al 5 o i I

C L E andchcmicalwcathcnng DEFINEIll
of mountainrock.s

Jet Propulsion LaboratoryInformationSheet August 1996

There are several waysto lookfor soil contamina-

tion. One is simply by obtaining a sample of the
Contamination initially detected in ground water

THE led toJPL'sdesignationasa Superfundsite.The soil itself,which, in thecaseof soilsexposedat the
most likelysource for that contamination, however, surface, is a relativelysimple task. Collecting

_§_0U_!}_ probably resideson or within samplesof subsurface soil,however, usuallyre-
the mil abovethe water table. S o i I quires drilling. Asa soil-samplingboreholeis

BEINGINI/BTI-so.,..,,,,io.,o.,.o.g,h.STUDIE8 """""'¢"'"'o, ,o,, ,,,
ground water,it is necessary drilling aremonitored for . [

thatw¢&terminethe nature anychanges.Atsetinter-uM,u:A'°P!.:_ '_IIEDImIIIE Iand extent of contamination in this soil. v-ab,drilling is stopped and
a sample is taken by lower-

SOILATJPL T._ partof thesubsurface above thewatertableis
referred to as the vadosezone.Investigatingthis ing a special sampling devicedown the borehole.

_J]EV0L_[E vadosezone willhelp to determine where sourcesof 5oil-sample boreholesare generallydrilled tojustcontamination might still exist, how contamina- above the water table. Once the soil samplingis

tion is carrieddownward into the ground water, complete, the drill hole is either convened into a

DRBANIC and how contamination might eventuallybe pre- soil-vapor monitorLngwellor backfilledwith ben-

vented from reaching the ground water, tonite, a clay material that effectivelyseals off theCOMPOIJAIDS hole from bottom to top.

For our purposes,soft refers to the unconsolidated

sedimentary material that washes down from the

SoilCross.Section

Investigationsof
SoilVa_r SoilVapor Ground-Water thesubsurface

Probe Monitoring Well Monitoring Well above the water
table will help
to determine

sources of possi-
ble ground-

'"?""' .7-:'.7%..... water contami-·".::'::::'"":;:'::;":" .....'." .'i::;!';T'!: .... nationaround
,;.. ;'./! ' , , '.

.- JPL.
Vadose Zone .. ,,;;': '-., .;,.;:;':':.' '...

._ ;'..".',,,...,"..:.'.. ,_. .._...,,,,:' .........-_:'..'.. '. .. s.;.v · ' ....: .... Water Table
.,/_ :!_,

' '; Ground.Water
Aqude!

.......... fla_ement [{OCt



SUPgRrUND
Alluthcr way lo detect voJatlJe contamination in Sod-Vapor Probe Sod-Vapor Well INrlIRMATION
sods is to sample the air (usually referred to assod A typicalsoil-vapor Boreholesdrilled for

probe. Soil vapor is sod sampling can be
vapor) surrounding [hr soil particles. This soil va- drawn through the converted into small For mtormation on the

por resides in thc open spaces,or pores,w_thm thc samplingtube bya momtoringwells environmentalcleanup
pump on the ground at different levels.

sod, much like ground waterdoes be[ow the water surface. Labeled effort at JPL,andfor
table. In addition, the soil vapor can move through Sampling j-- trafficPortswith Box ideas on how you can

the soil, again like ground water, if the soil is per- valves_ I become involved, please
meable.

28 ° contact:

The chemicals being investigated atJPL are prima- 3,v, 6;fa .doo .'.

rily a group of chemicals called volatile organic o,0 4_', PublicServicesOffice
compounds (VOCs). They are liquids, primarily '%;' :, = Jet PropulsionLaboratory,

solvents, that evaporate Bentonite o, 186-113

S o i I readily at room tempera- o- _ _ 4800OakGroveDrive

A P 0 R lure. If liquid VOCs are "°: _° Pasadena.California

present in ihe soil, then &_ptl_ 91109-8099
they will also be present in the soil vapor. VOCs tube SoilVapor'_'.

Sempting ?; Tel: (818) 354-0112
are described in more detail in the information Prot_Point'.

-- Sand with Inlet
sheet on HazardousChemicals. Pack

For copies of other docu-

AtJPL, soil vapor is being sampled in two ways: Coupler
inlet menurelatedto the

by soil-vapor probes and by soil-vapor wells con- Holes Superfundcleanup,check
raining multiple soil probes at various depths. A

Sampling _ these local public informa-
soil vapor probe is first hammered into the ground, Probenp

'.'. t/on repositories:Bentonite. '9 ." a
using a steel pipe to drive the tip of the probe ._at

downward. Inside the steel pipe is a flexible tube, Altadena PublicLibrary
which connects the probe tip to the surface. When

the proper depth is reached (or the probe will go The following local contacts represent agencies 600E.MariposaSt.
Altadena

no deeper), the pipe is removed and the hole is involved in the Superfund process:

backfilled with sand and bentonite. ·Jon Bishop LaCafiada-Flintridge

The probe itself consists of a steel tip and a piece of L.A. Regional Water Quality Control Board PuNk Library

tubing with openings just behind the tip. When (RWQCB) 4545 W.OakwoodAve.

the soil vapor is being sampled, the vapor is drawn i01 Centre Plaza Drive _ Cafiada-Flintridge

in through the sampling tube by a pump con- Monterey Park, A g e n c y [

CO CTS I PasadenaCentralLibrary
nected to the tube on the surface. California 91754 NTA 280 E.WalnutSt.

(213) 266-7538
Bore holes drilled for soil sampling are sometimes Pasadena

converted into soil-vapor monitoring wells. In · Debbie Lowe

these small wells, soil-vapor probes are built into U.S. Environmental Protection Agency LEPA),
the wells at different levels below the surface. Each Region IX

leve{at which a probe is placed is filled with coarse 75 Hawthorne Street, M/S H-9-t
sand The remainder of the well is filled with ben- San Francisco, California 94 t05

tonite, sealing the well and ensunng that only' (415) 744-2206

vapor from thc spt'c/led depth is sampled · Penny Nakashtma

Cahfornia EPA, Department of Fox:,
NaDO$_._IAeto?_au/iL'$ ar_L1

Stthst.mccs Control (DTSC_ Soac_._a,,,,,,,s,,_,,o,,

lot t N (;r.mdvicw :\vcnuc JetP,ooulstonLal:,or..1,1o,¥
COldOt_tla I,qSlllL,Ilfl OI r_rlt'lo_o_¥

C;k'tkLtlc. C.thlornta c)[ 20{ ea_.,,,,,_ c,.,,,t,,,,,.,

. _ J JPL O. JOO:lti 4 8tqm/(HIS) 551 _'



,_fhydrogen(Il). carbun(C_....I, hl,,rmc(CI)

All are"volatile,"that is,thc;/evaporateeasilyat
roomtemperature(as compared lu ,,valor).

In addmou,theseVOCsareall -;olventsthatare,or
were,widelyusedcommercially:all havebeenasso-

Jet Propulsion LaboratoryInformationSheet August 1996 ciatedwith potentiallyadversehealth effects.

Years ago, it was common practice for industry toThe worldwide increase in chemical contamina-
disposeof waste liquids usingseepagepits or cess-

tion in both surfaceand ground water has
pools, which were designed to collect liquid waste

generated much public concern over the health
products and allow them to percolategradually

risks associatedwith human exposure to contami-
into the subsurface soil. It has sincebeen recog-

nating substances.While much has been learned
nized that this method of disposal is unsuitable forabout the effects of
hazardous liquids because these wasteproducts can

TOPROIECT c h. e m i c a I chemicalson human
and environmental eventually reach the ground-watersystemand

CON'_WON health, there are still cause
contamination.

PO_UC many uncertainties Organiccompounds such as VOC.s are particularly

regarding the long-term effects of Iow levels of ex- problematic in ground water for several reasons.

urllTUjlDiUllrTHE posure to toxicchemicals.To protect human Once VOC_.sare in the subsurface,they have limited

health, the federalgovernment and the state of Call- contactwith the air and cannot readilyevaporate.

_OV_M_ fomia have establishedstandards for maxim:u_ Organismsliving in the upper part of the soil have
levels of various chemicals in public drinking Water the potential to break

E_]'_U$hF,_ systems, down organic eom- V 0 C
poundsinto other,

Severalchemicab have beendetected at levels less-dangerous ENVIRONMENTM_MOM abovestateandfederaldrinking water standards in chemicals.However,

the ground waterbeneath and adjacent to JPL. deepground-water aquifersare relativelyfreeofLEVFISFOR Thew so-called'chemicals of concern" fall into two
such organisms. Finally, ground water moves rela-

broad categories:volatileorganic compounds tivelyslowly as compared to surfacewater, and the
CHEMICALSJN (vocs), which arecarbon-containing substances

temperature and rates of flow may remain relatively
usually manufactured by humans; and inorganic

constant over long periods of time.PUBUC metab, which _cur naturally in the environment at
very low concentrations, but may be Concentrated Fortunately, there are a number of effective ways to

DRINKING for human use.This information sheet describes treatground water contaminatedwith VOCs.Most
some of the generalcharacteristics of these chemi- invoh'epumping the waterout of the ground.

WATER cab :,nd presents s_cific informationon the treating thc water in one or more ways.then either
chemicals ol'greatcstconcern toJPL's Superl'und rc-mjccungthc water back into thcground or us-

PrOjectcnvironment.ficleanup efforts tug it {hrsome productive purpose Typical
tre:ttmct_tstrategies include fikering,air or steam

stripping, and chemical or biological treatment.

Stx VOCsof prim.tr_'concern (sec thc table on thc amongothers. These "pump and treat"systems

next page) haveN'ca de- haveproven qLUtCsuccessful ut many previous

water }._nc,tlh and .laid- ¢[llIll[1.l[l[l?, h,tz:mlous chemic.tis ,,r cont:unmg ihe

° cent (o JPL.All six,,l COIl[.lllllll,llc,.[ gr',)tlHdV.,llc'f
[}lC',_.' t.'hcrllic.l[5 }l.tx.'

set cf:ti things lit C,.,!:llllOl'l.

III I I



Volatile Organic Compounds: Uses and Effects

COMPOUND COMMON USES EXPOSUREEFFECTS MAXIMUM
CONTAMINA;
LEVEL'

CarbonTctrachlorlde Used in manufactureof Carcinogenic;can affect 0.5 IJg/l
CrC,CCl_,freon10 refrigerants,foam-blowing liver,kidneys, and central

agents,and solvents;grain nervoussystem

fumigant; as a dry-cleaning fluid,

aerosol propellant, and pharma-
ceuticalaid

1,2-Olcldoroethane By-productirt manufactureof Inhalation hazard: can affect 5.0

DCA,C2/-/_C/2,Ethfl_¢ d/r.h/or/dt' vinyl chloride, SOlvents,paints, .. central nervous system; is ·
·' ' ':' '" ::'"" coatings, and adhesives linkedto liverand kidnC-'y :" ':

':: " damage; is a suspecied"

· carcinogen

Dtchloroethyleue Solventfor fats,camphor, etc.; Can cause eyeand respiratory '7.0 !.tg/l

DeE,CzH2Cl_,Acetylenedichloride used as an agent to retard irritation; can cause nausea
fermentation and vomiting;'can affect

: central nervous system

Tetracldoroethylene Solvent in dry-cleaningsystems; Associatedwith central 5.0

PCE,C2C1_ Perchloroethylale used as a rug/upholstery nervous system depression,

cleanerand a spot, stain, and kidneyand liverdysfunction;

lipstickremover;used in isa suspectedcarcinogen

printing ink; used as a metal

degreaser;used as medical
treatment for liver flukes and

hookworm, tapeworm, and

pinworm infections

l.l,l-T'richloroethane Solventin cleaningmetals and An eyeirritant; could lead 200 t-_

TC4.C,H_CI_,Methykhloroform for removingadhesives; used in to cardiotoxicity
leather-tanning, inks, and shoe

polish;used as a drain cleaner

Trichloroethylene Metaldegreaser; used in spot Can causeheadaches. 5.0/ag/I

TCE.C:HClj removers,rug cleaners, air vomiting,nausea, seizures.
fresheners,and dry-cleaning paralysis,and blindness:

fluids;used as an analgesicand may result in liver and
inhalation anesthetic; used as a kidney damage
dlsml'cctant to remove oil and

· t.tr t'romWounded.mimals

· 3.htx;,,mm ,,,t,twmmint h'vcl ,dlos.41blt' by fi',lcnd ,. s/.tt' q.xc,,..t ,ti .t.mhml%



SUPERIlINB
'I'he two metalliccontaminantsofgreatestcon- nme,;Chrnm,,m trioxide(CrO? i:; ,tscdasa INr OR/'4AT I 0N
cernat]PLaremercur'/(Hg)andchromium(Cr). topicalantisepticandinchromeplating,bat-
Bothof thesemetalsoccurnaturally,andcanbe teries,andphotography Forinformationonthe

foundat verylowlevelsin Chromiumandmanychromiumcompounds environmentalcleanup

H e a v y theenvironmenteven (suchasCrOj)arcconsideredextremelytoxic, effortat JPL,andfor
METRLS ,.,.,=ltyo, ppl,.d

by humans has taken nallyin largedoses.Symptomsof chromium becomeinvolved,please
place. Both metabare also exposure include skin irritationor ulceration; contact:

widely used by people and industry, so thereare respiratorytract damageifvaporsare inhaled;

numerous possible sources for mercuryor chro- and nausea, vomiting,or gastroenteritis if in- PublicServicesOffice
mium contaminationof ground water andsoil. gested.The MCLfor chromium in drinking JetPropulsionLaboratory,

water is 50 gga. 186.113
Mercury 4800OakGroveDrive

Most people are familiarwith mercury-- an Pasadena,California

unusual metal because it remaim liquid at room Treatment strategies for removinginorganic 91lo9-ao99

temperature. In fact, mercury does not become metals from waterare substantiallydifferent Tel: (818) 554-0112
a solid until it is cooled to a temperatureof than the treatment for VOCs.In some cases,

39 degreesFahrenheit. Becauseof its particularly chemicalsthat combine with the metals are

unique physicalproperties, mercury is widely added to the water being treated.This causes Forcopiesof otherdocu-mentsrelatedto the
used in manydifferent kinds of applications:in both the metalsand the added chemicals to

thermometers and barometers; for goldand silver precipitateout of the solution, allowing for Superfundcleanup,check

extraction; in fluorescentlamps; electrolysis;den- them to be safelyremovedfrom the water, theselocalpublic infor-

tistry; mirrors; and in pharmaceuticals. Other treatment techniques include ion ex- marionrepositories:

The primary hazard of mercury is in inhalingmar- change, in which metalatomsare chemically AltadenaPublicLibrary

curyvapors or dust. Bemusemetallicmercuryis replacedwith other, nonhazardous atoms; s00E.MariposaSt.
slightlyvolatileat room temperatures, the poten- reverseosmosis, in which pressure forceswa- Altadena
rial for inhaling mercury vapors is particularly M e t a I !ter through a

high. Once mercury enters the respiratorytract, I semipermeablemem- LaCafiada-Flintridgeit istheneasilyabsorbedinto thebody.Contact TREATMENT brane,leavingthe PublicUbrary
with mercury can cause the corrosionof skin and contamination be- 4545W.OakwoodAve.

membranes, nerve dysfunction, kidney damage, hind; or electrolysis,which actuallyuses La Cafiada-Flintridge

tremors, nervousness, personalitychange,and, in electricityto recoverthe metalfromwater. PasadenaCentralLibrary
extreme cases,even death. State and federalragu- In any ground-watercleanup project,a thor- 280E.WalnutSt.
lotions set the maximum contaminant level(MCL) ough understanding of the nature of the Pasadena
for mercury in publicdrinking water at 2 ,ug/l. contaminants, their concentration,and their

distribution in the environment, is critical in

Chromium the designand implcmentauono1'a treatment

or cleanup plan. C,uch knowlcdqeis only
Althoughyou may not realize it, most peopleare - ' '

probablyalso familiar withchromium and its vari- gained through detailed,systematicstudy of
ous "oxides" (chromium atoms combined with the ground-water problem and careful engi-

either twoor three oxygen atoms). Chromium nearingof cleanup solutions.

metal u used xnmakingstainless steeland

chrome-mctel alloys,and as chrome pbting on

other mcr.tis Chrc)mmmoxide tCr O? is tucd in

· ['ulrlt [_tgmcnls on portal.un, I'ahrtc, ;md bank



The followingsourcesof informationwere The followinglocalcontacts represent agencies

used in preparingthis EnvironmentalCleanup involved,n ,he S,,perfundprocess THEMETALLIC
information sheet.:

·jo.8,shop CONTAMINANTS
M o r e J · TheMerckIndex,Merck L.A.RegionalWater QualityControl Board

I _,co.New C_WQC_) OFGR_TESTREADINGje. , 101 CentrePlazaDrive

MomereyPark, C g e n c ¥I CONCERNAT' TheNlOSHPm:ket:GuidetoHagardousC'_mi. C..aliforrfia91/54 ONTACTS

cals,National Institute forOccupationalSafety (213) 266-7538 JPL lIE M_CURYand Health,Cincinnati, Ohio, 1990.
· DebbieLowe

· OccurrenceandRemovalofVolaakOrga._: U.S.EnvironmentalProtectionAgency(EPA), AJI]CHROMIUM,.

ChemicalsFromDrinhingWater.Cooperative RegionIX ....
... ,,.,..._ , :_ :_ .; ...

ResearchReport, An_rican Water Works Asso- 75 HawthorneStreet,MISH-9-1" .....
, :_:g_.*: si: *.._· , ....,

cation ResearchFound,rion,-Denver,Colorado, SanFrancisco,California94105

1983. (415) 744-2206 .... :'

· SafeDrinkingWaterAct,Code of FederalRegu- · Penny Nakashima -. : . .._;__ '7_.7.':.
."i.".- .; .'_.';.._'.;:2-

htio_ (40 CFR 141). CaliforniaEPA,Departmentof Toxic _aonal_um_a
SubstancesControl (DTSC) _ _r_.t_ l

I · SafeDrinkingWaterandToxicEnforcementAct, 101l N. GrandviewAvenue :_,_ _._,.,_kn___.,__.-_]

C.aUk3m_aumJtt_eofTec_ ]

CaliforniaCode of Regulations,Title 22. Glendale,California91201 r_'_'_.: ._..-_f_ _i:',_=

(818) 551-2881 a_o-,_-s., )ii:r_,.:.!.._I . ."-'......;/.-i..'i;"i w



r', Ldhl,, ,r h, , ,, [, ,,::' ,,,r: ]'.:,,' I['1 ha, r,',dl) h,.:ii.,cd

r,,ru.lk_'lhcdrlll.lqr,h,, ,I,)t,'/,f,,l_'_tpossible

U_ l !u,,u.2hotd(It,'

_,Llpcrltuld pi,.. c:.... J o I n t

COOPERATION
tr<dtofosterthis

sprat of cooperation by mamtamJngopen. two-

way communication Wkhall affectedmembers of

JPL's Environmental Cleanup Effort Number I August 1996 the community. The followingparagraphsde-
m m , scribesome of these communicationavenuesand

tell you how to get involvedin the environmentalA

,. BETWEENcleanup process.

Jet Propulsion laboratory (JPL)want to expressour Some members of the communitywere more
inA. Itadena.sincere thanks neighborstO La

GOOD affectedby the drilling than others. Ofrherive
our

G o 0 d Cadada-Flintridge. and Pasa- wellsthat were drilled offsite,one was located in

NEIGHBORSdena for your patienceand NEIGHBORSOak Grove Park, twoon citystreets in
residential

understanding over the past areas,one in the Windsor Reser,,'oirarea owned

THEREIOlO by the City of Pasadena. and one in the parking
several months. For those of

you who had to endure partially blocked streets, COOPERATIONlot of the Akadena Seventh-DayAdventist
largetar,,_ in )'our yards, or noisydrill rigsaround t Church. When drilling occurredin residential ar-

the comer, we have some good news- we're fin- THERE ARE
letters explaining specific workinghours,ems,

[shed!Asof now, allof the scheduled of[sitedrilling completion schedules, and steps taken to mini-
for Superfund has been completed. §LUTIONS mixethe inconveniencewere hand-delivered

Those who encountered the drilling operation throughout the community by NationalAeronau-

probaNydidn't see verymuch, because heavy ticsand Space Administration(NASA)and JPL

'sound curtains" were used to help mufflethe drill- staffers.This gaveyou a chance to meet [ace-to-

ing noise. In most cases, drilling of an individualwell face with some of the Superfund Projectpeople,

was completed within five weeks. The only physical and in turn it offeredus an opportunity to directly

evidenceof the wells remaining today is severalsmall address questions and con-
steel "manhole" covers, which will allow access to the

cerns regarding the drilling
wellsfor futureground-water .-. program.
mcasurcmems



Supe_und

Si,L'_t,_Ilh,_Td-,g_,,,t_tt_,th_'L.l_.'rgy.md _.l_ngr_.'g;lllc_rl_,JIll(.' ,'\JlJdcna

bt'xL'rltFI [*).l'. ',!.',.,!r,', f'!_.:: !,. [)l.lliflg [Jl(_ IIIJ_I,LI _t_gCb t,;J I.hc U[f_JtC

J r r,lJinL,pro,gram,membersuJ'thcJPLEnvlronmen-_sa_,g'_Z._ '.,,_ ,a tal .*Klfatrsand PubJJt:AJfairsolfl_csmetwith

A series of fact sheets with the _ [

title, gnvlronmentol¢leanupRe- t/_6,_/'_': '-' "':L_._driJiingawellinthechurchparking]°t';,._v/ew, were mailed out to area _ handto answerquestionsrelatingto the

residents to provide informafon '_,k_":_l__/,,_:(_/,_ JEL Su_ rfund activitY' in 'me czScs,
-_j_ interested neighbors talked directly with

related to the Superfund pro- / 0_ fieldcrews while drilling wastakingplace.

cess.The first fact sheet gave a Generallya positiveexperiencebothfor the

brief history of the envlrarlmon- field crewsand the members of the public, this rcp-

tal concerns that led up.to JPL's resents the kindof cooperation that has he!_d to make.thedrilling
programsuccessful.

selection as a Superfund site.

Later fact sheetscovered such

topics how the Superfund Aas
There are a number of ways toget more infor- ,t'l.T THISPOINT,

process works {No. "/); soll ond marion about Superfund. FederalSuperfund

ground.water testing done on regulationsrequirepublicinformationrepositories, WE HAVE

the JPLsite (No. 3); and the placeswhere the generalpublic has access to
documents relatingto the Superfund project. Irt INFORMATION

three principal operational units all of these repositoriesyou will find a number

of the ongoing remedial invesd- of planning documents such as the health and SHEETSON

gation/feasibility study at JPL safety,community relations,and fieldsampling

and analysisplans for each operationalunit of J HYDROLOGY(No, 4). If you missed one of the project. In addition, these repositoriesin-

these fact sheets or would like elude the resultsof current samplingas these

more copies, please contact the reportsbecomeavailable. J GROUNDWATER
Sincemuch of the informationin the reposi-

JPL Public Services Office or visit tones is technical,the Laboraton'has developed J GROUND-WATER

any specially designated public a seriesof Environmt'nt_llCleanupinformation J WELLS

information repository {see sheets to help yotLunderstand someor the is-

sues related to Sttpcrfund.At thispoint. J SOIL

back page), informationsheets arc availableon the following

subjects: HydrolobD'.Ground Water.Ground- J HAZARDOUS

Waler Wells,Soil,.mdH:tz:lrdousChemicals, J CHEMICALS
Forcop_cso['.it_vt,_Iht'scmform.lt_,,rlsht'_'t5,

corot,telIbc JP[ Pttl'Jt,5t'rvlt'csOlflcc.wc _lll

5crltl(hc'mIt>x,,t,hocot_h.ir_c

L '- I



Super_und

SOLUTIONS
1

I WHATHAPPENSNEXT?
At JPL,the Superfund prOJectis currentlyin the remedial investigation/
feasibilitystudy stage,designed to findout where the contamination is

coming from, the extent of the contamination problem, and whether or

not the contamination poses a risk to human health, and to determine

the best options for dealing with the problem.

Now that the drilling of all off-siteground water-monitoring wells has

beencompleted, the only remaining fieldwork is to sample the ground

wateron a regular basis. ThLqoperation should take less than a dayat ;.. ,
each well, usually involvingno more than a 'pickup" truck mounted

with some specializedsampling gear and a small electric generator. The

purpose of this sampling is to help us understand how ground water is

moving,what chemicalsare involved,and in what quantities (ifany)

these chemicals are present.

Asour understanding of soiland ground-watercontamination in and .:.','.-_

aroundJPL improves,we will begin to conduct a RiskAssessment.This ;','.'_: :"fir'

part of the project evaluates the information obtained through the reme-

dial investigation to determine exactly what risk is posed to human

health and the environment. Basedon this potential risk, the need for /::..'

remedieswill be determined. Once completedand approved by the ._'

regulatoryagencies,the results of this RiskAssessmentwill be available e--
inthepublicinformationrepositories.

Completion of the remedial investigation/feasibilitystudy will mark an

important milestone in the Superfund process.After the Environmental

ProtectionAgencyand the Stateof Californiahave reviewedthe report,

there will be a 30-day period for open public comment on any proposed

remediation plan. JPL wfilattempt to notifyall parties interestedin the

Laboratory's Superfund process

Localpublic meetings,.,,'illbe held with the community during the pub-

lic comment period. The purpose of these meetings is to solicit formal

public comment anti testu'nonybefore adoptinga specificplan for

cleanup. ^nv concerns _dcnt_f_cdwdl be addressed prior to thc adoption

of a final rcnc,.¥alpi.re. These IHL'C[Iflg.q are ,mextremely unportant part

of thc 5upcrfund process Pubhc mcctmgs_,lllbe announced m local

nc,.¥spal_crsand by d,rccl m.tdt,Leto k,c.d 'c.;,dcnts Torcccwc not_c'cof
i

thesemcctlnt_sple._sccorn.ittiht ]PL PublicServicesOff,ccand.,>klo

Ix' plated cmIht' 5upcr/und rn.HhngIisi

I



As thc cleanup erfurt progresses,JPL will kccp neighbors mlormcd ,.,1

developments and solicit community feedback. Copies of documents re-

la,cd to the cleanup wfil be maintained and updated at these h)cal public

information rcposuorles:

I
Altadena Public Library The following local contacts represent

600 E. Mariposa St. agencies involved in the Superfund

Altadena process:

La Cafiada-Flintridge Jon Bishop

Public Library L.A. Regional Water Quality Control

454_ W. Oakwood Ave. Board (RWQCB)

La Cafiada-Flintridge 101 Centre Plaza Dr.

Monterey Park,

Pasadena Central library California 91154

280 E. Walnut St. (213) 266-7538

Pasadena

Debbie Lowe

For information on the U.S. Envir_onmental Protection Agency

environmental cleanup (EPA), Region IX

effort at JPL, and for 75 Hawthorne St., M/S H-9-1

ideas on how you can San Francisco, California 94105

become involved, please (415) 744-2206
contact:

Public Services Office Penny Nakashima

Jet Propulsion Labora- California EPA. Department of Toxic

tory, 186-113 Substances Control (DTSC) National Awonau_k_ and

4800 Oak Grove Dr. 1011 N. Grandview Ave. _oace_._

Pasadena, California Glendale, California 91201 _ _ou_California ln,_itute o_Tecnno4Qgr

91109-8099 (818) 551-2881 .a_a_a.ca,,_._.

Tel: (818) 354-0112 o.,zsT8., s_

- _1 III I I --



' }J/i'l/ "' i Explanation

! Jet Propulsion Laboratory "i..,,.' 4 '?.15 /.:'_
,' [ · JPL Shallow Monitoring Wells

':: I ! i _. , , , Installed prior to the OPL RI
' Q:_ , · JPL DeepMulti-Port Monitoring Wells

·t _ -. i _:;' ,' Installed prior to the JPL RI· _ ' _ ',_ / I!

;_ t _ ! ' "_: · Municipal Production Wells

;! _4. I , Ii il / . I_/(/.-.' ?x :.-I i!! · City ol PasadenaMonitoring Well_ ," · I (_ JPL Shallow Monitoring Wells
_1! Installedduring the JPL RI

La Canada i "'. " .

,' Q:t ,v' .,',.' O I· .c ¥ I

¢.}Valley Water [ I

/,' ( ;/
Company [ i1 M_W-_ ii, I // '" b,./?_ Scalein Feet

A-_,./" 0 1000 2000 It.

_;; / I t

o _? . Cityof ,':/ '

, ,y "- M_W-_ Pasadenawell : '// _r"_/_O_._ j [ ,, Source:Pa_den_USGS'7.5f.Minute TopographicMAP,1994.

._"<t...O Oak Grove "1LincolnwaterCo.Ave'Il .';"il) . 0,_2
' Ranger Well t13 I .'i ,.Station , ' "

/_ cityof ..'/· _i,,oI,Ave.1 ';_ ,,.o,_
Pasadena /' -- IWater Co. I v x

/i/ | Well #J [· Ve.t.ra ;/_' ' :.' _
i: _J' / :/'

Park !l t ) !.ILl la I Pasadena I '/ _z'O,_

i \ ./ ' i!_ _-_1 WindsorWell] "' _"_ '" "

- /' ii / ?:i! '

:q '/ . ,5,7.
;, :/ "/

'_ :l Devils Gate ' -·' m ' [t // [Rubio Canron['--#4 ·

N'_ / // .'.' "' : Water Co. '

t I Reservoir - _ ......( ! :' "':_ 'tIF, GUER_ : i ,, tandandl= ,. · · _,

--. . ......... :.__l -i '"' "'-' ti ' t I WaterCo. [ /:

Figure 2-1

:'-:l _ _-- -- ,...... C-_OSBY >_ Locationsof JPL Groundwater
'' ;_ _ MonitOring Wel Is an d Nearby

"'"-::' Ii _-- Municipal Production Wells
_; _' -- _J_ I! WO( Jet Propulsion Laboratory



MonumentCover_.. _ TrafficBox

SURFACEGRADE "'
_k

5' Concrete

Volclay BentoniteChips

0- 205' Blank Casing
4" diameter Schedule40 PVC
or 4.5" Schedule 80 PVC

Transition Casing
4" diameter, Stainless
Steel Blank Casing

75- :85' BentoniteSeal
20' 5' of Bentonite Pellets

_,l Well Screen
4" diameter,0.010 inch
Stainless Steel Screen

Sand Pack
RMC Lonestar

50' No. 2/16 Sand

Blank Casing
4" diameter
Stainless Steel

5'
i

.... TotalDepthof Boring75- 285feet

Boring Diameter
9 5/8 to 10 inches

Figure2-2

Design of Typical Shallow
Groundwater Monitoring Well

Jet PropulsionLaboratoB'y
1572.0223 Pasadena, California



Step I Step 2 Step 3

E E

_-- HollowDriveP_oe _ BentoniteSeal

·

SamplingTube _ SamplingTube
....r_,,,,,.,,..--Annulus _ SandPack

SamplingProbe TIe ;:;:_f_ Couple, _ Coupler

!_:i.:_ lnlet Holes _ InletHoles

InstallationofSoil-VaporProbe RemovalofHollowDdvePipe ConstrucUonofSoil-VaporProbe
FIGURE 2-3
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801. VAPORPROBEIN81'N.LA'I10N

o NottoScale
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Monument Cover --_ /_ Traffic Box

/

SURFACEGRADE *J

' I
Concrete /

,/

/

ConductorCasing / *
//

/
/ 4- inch

/ Low - Carbon
VolclayGrout / Blank Casing/

/
/ 4- inch

/ Stainless-Steel

Blank Casing / Well Screen4" Low /
Carbon Steel /

/
/

4" Stainless MeasurmentJ
Sampling

Steel Screen -- Port Coupling
(10ft. section, ;>

G)

0.010 slot size) E

: 1.5 inch MP PVC E '_
Blank Casing _ ee

Sand Pack _
O

Pumping
Port Coupling _-

1,5 inch .<
Schedule 80
MPCasing X

\
\ PackerAssembly

\ approximately
_ 4 feet in length

BentoniteSeal \
\ \
\
\

\
\

'-I \\
Boring Diameter \

12,25 inches
N

\
\
\

\

\

Figure2-4

Typical Multi-Port _1_}
Monitoring Well Casing Installation

Jet Propulsion Laboratory
572.0223 Pasadena, California i
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